o BN R

Ethernet/IP Module

for Kollmorgen 5200, $300, S700, and AKD™ Servo Drives
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1. Part Numbers

Servo Drive Series Ethernet/IP Module Description
Kollmorgen AKD-Pxxxxx-xxCN EIP-AKD-00 Module with 1 RJ45 port, single axis interface,
RJ12 connection, top mounted.
Kollmorgen S300, S700 EIP-S3-00 Module with 1 RJ45 port, single axis interface, DB9
connection with RS-232 breakout, top mounted.
Kollmorgen S200-CNS EIP-S2-00 Module with 1 RJ45 port, single axis interface, 5
pin Phoenix Contact connection, face mounted.

2. Installation Instructions

Fasten the module to the CAN connector on the drive as shown in the images below. You can still communicate
to the drive via RS-232 ASCII (S300 and S700), RS-232 Modus RTU (S200) or Ethernet Telnet (AKD) while the
module is installed.

$200-CNS & EIP-S2-00 $300 & EIP-S3-00 AKD & EIP-AKD-00



2.1 AKD Module Installation

The EIP-AKD-00 module attaches to the drive’s case with a pair of self tapping screws, installed by the user.

1. Place the module on the top surface of the drive, adjacent to the drive's X11 / X12 / X13 receptacles.
Position the module so that it's front face is flush with the front face of the drive.

2. Align the module's right side mounting tab hole with the far right side of a preexisting grill slot and insert
a 8-16 x 1/4" screw, tighten 1 turn only.

3. Then line up the rear mounting tab with a preexisting grill slot so that the module is straight on the top
surface of the drive and insert a 8-16 x 1/4" screw, tighten 1 turn only.

4. Slowly tighten each screw until screw head makes contact with mounting tabs and stop. DO NOT OVER
TIGHTEN.

5. Insert module phone jack (RJ-11) plug into the drive's X12 or X13 CANopen receptacle.
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3. Hardware Overview

Drive Platform Connector Location Drive Connector Type

Kollmorgen AKD X12 or X13 — Top, RJ12 receptacles RJ12 Connection

Kollmorgen S200 J12 - Front, Lower Left Phoenix Contact 5 Pin

Kollmorgen S300 X6 — Top, Front-most Male 9 Pin D-Sub, RS-232 Breakout Provided
Kollmorgen S700 X6 — Top, Front-most Male 9 Pin D-Sub, RS-232 Breakout Provided

Cabinet Mounting Changes

Kollmorgen AKD Adds 1.00 inches to height and 0.375 inches to width on 3 & 6 Amp 240 volt models
Adds 1.00 inches to height on other models
Kollmorgen S200 3 & 6 Amp AC Models: Side to side clearance increases to 1.25 inches

All models: Depth increases 1.25 inches

Kollmorgen S300, S700 | Adds 1.55 inches to height




4. Hardware & Electrical Overview

+24v Ov =

Ethernet/IP Port

/ Ethernet/IP Status

——— Module IP Address Reset (hold upon power-up to

reset IP address to: 192.168.0.100)

Drive CANopen Status

LED Color State Indicates
Ethernet/IP | None Off No Power / No Ethernet Link
Red Solid Unrecoverable Fault
Flashing Recoverable Fault or I/O Connection Timed Out
Green Solid Normal Operation
Flashing Device is Idle or not allocated to a PLC
Red/Green Alternating Self Test / IP Address will be set to 192.168.0.100 upon
power cycle
CANopen None Off No Power
Red Solid No CANopen Communication
Flashing CANopen Stopped state
Green Solid Normal Operation
Flashing CANopen Pre-operational State
Red/Green Alternating Self Test / IP Address will be set to 192.168.0.100 upon
power cycle
Input Voltage 20-28 VDC

Power Draw

3W




5. Setting IP Address of a Module

The default IP Address of every module is 192.168.0.100, with a subnet mask of 255.255.255.0. The default
subnet mask means that the module can only connect to a PC or PLC that has an IP address with identical first 3
numbers.

Set your PC’s IP address to be 192.168.0.XXX, where XXX is a value between 0 and 255 (but not 100, as that is
the IP address of each module). Make sure this isn’t an IP address of another device on your network, or you'll
have an IP addressing conflict. You can connect to the module directly with a CAT 5 Ethernet patch cable,
through a router, or through a switch.

With the module powered, open an internet browser such as Internet Explorer or Firefox and go to address
http://192.168.0.100. The module has a dedicated web server that will present a welcome screen, where you

can set a permanent static IP address, subnet mask, and default gateway.
Resetting the Module’s IP Address

If you can’t connect to the module, it’s possible that another user of the device has changed the IP address. Turn
on the module while holding the S1 button and you should see both sets of lights alternating red/green. Cycling
the power again will reset the module to its default with an IP address of 192.168.0.100. On the network screen,
set your module’s new static IP address. Press the Apply button and cycle the 24 volt power to the module for
the changes to take effect.

EthEI‘N:tT?:MDdUlE ‘ "' a "

Network Setup
Firmware Download
| wurwimac-mec.com | Network Seftings

IMAC EtherNet/IP Module - Version 1.1.04

MAC Address: 00:18:C7:01:04:11
IP Address: 192.168.1.100
Subnet Mask: 255.255.254.0

Gateway Address: 192.168.0.1

Network Setup

IP Address: 192.168.1.100
Subnet Mask: 255.255.254.0
Default Gateway: 192.168.0.1

[ Apply ] [ Cancel ]

REMEMBER: Cvcle power on the unit for changes to take effect!



http://192.168.0.100/

6. CAN Baud Rate & Address
The EIP Module has a default CAN baud rate of 500 kBaud and looks to communicate to CAN Address 1. These
are the default baud rate and address of the S300 and S700 drive.

The AKD drive has its CAN baud rate at a default of 125 kBaud. This can be changed using the FBUS.PARAM1
parameter on the drive and setting it equal to 500. The dials on the front dictate the CANopen address. Set
these to be address0or1(S1=0,S2=0o0r 1).

The S200 drive has its CAN baud rate at a default of 1000 kBaud. This can be changed using the S13 dip switches
on the top of the drive. By flipping the first dip switch to the down position, the baud rate will be set to 500
kBaud. The dials on the front dictate the CANopen address. Set these to be address 1.

7. Setting Units
The AKD servo drive add on instructions require the units set to Custom (type 3) for the position, velocity, and
acceleration.

8. Installing the Electronic Data Sheet Files (EDS)
Installing an EDS file allows the Ethernet/IP Module to be identified by Rockwell’s RSLinx software. The
installation procedure is straightforward.

1. From the computer’s desktop, click Start > Programs > Rockwell Software > RSLinx Tools > EDS Hardware
Installation Tool.

This will execute the EDS Hardware Installation Tool software.

From the Rockwell Software - Hardware Installation Tool dialog box, click Add.
From the Rockwell Software’s EDS Wizard, click Register a directory of EDS files.
The folder path should appear on the In folder: bar.

Click Next.

The software will run the files through a test that evaluates the EDS files for errors.
The test results should display a “green check mark” to the left of the EDS file.
Click Next.

The installation tool may ask if you want to Change Graphic Image?

W oo N R WN

If the icon is in the same directory, it will find it.

10. Click Next.

11. This will bring up the Final Task Summary.

12. Click Next.

13. Once the "Please wait as the EDS wizard installs the new files..." message goes away, you have
successfully completed the registration of the EDS files.

14. Click Finish.

Close the Rockwell Software - Hardware Installation Tool dialog box by clicking Exit.



9. Adding the Module to an RSLogix 5000 project

To add the module to a Rockwell Automation PLC, follow the steps below. Remember: The IP address of the
module must be set before proceeding! The module will show up within RSLinx if you installed its EDS file.

<5 RSLinx Classic Lite - [RSWho - 1] M=
a5 Filz Wiew Communications Station DDE/COPC  Security  Window  Help - 0 x

& £/9)

= = workskation, HOME-E39228157C
—-=5 AB_ETHIP-1, Ethernet

+ 192,168.0,10, SoftLogixSa00 EtherMet/IP, SoftLogixS300 EtherMet/IP 192.168.0.10 JCERCEGRG
192.168.0.100, IMAC EtherNet/IP Servo Drive, IMAC Softlogixsa.. .

[v Autobrowse I:l Ly = Browszing - node 192.168.0.10 found

Faor Help, press Fl 12107009 | 11:09 &M

To properly setup the module, within the 1/O Configuration of your project, find the PLC’s backplane, and then
go to the slot of your EtherNet/IP module. Under Ethernet, add a New Module...

- I/ Configurakion
-3 Backplane, 1739-01714 Yirtual Chassis
fo [1]1789-L60 IMAC
= f] [2]Etherhet/IP EthernetIp

SE

Etk| B Mew Module...

Under Communications, select an ETHERNET-MODULE (Generic Ethernet Module) and press OK.
M Select Module

X

b oduile Dezcription endaor
= Cammunications -
1794-AEMT/ A 1794 107100 Mbps Ethernet Adapter, Twisted-Pair Media  Allen-Bradley T
1794-/EMT/B 1794 10/100 Mbps Ethernet Adapter, Twisted-Pair Media  Allen-Bradley
Drivelogixs730 Ethernet Pork 10100 Mbps Ethernet Port on DrivelogixS 730 Allen-Bradley 0
ETHERMET-ERIDGE aeneric EtherMetfIP CIP Eridge Allen-Bradley
ETHERMET-MODULE Generic Ethernet Module Allen-Bradley
Etherhet /TP SaftLogixS300 EtherMetTP Allen-Bradley 3
LTI e Tl paliond ol NI RE N FLh i el & de ke, Tk d A A il [ o TN [P Y PRI | o N —
] | ﬂ
Find.. | AddFavoite |
By Category By “endor Favarites

(] | Cancel | Help |




Copy the Connection Parameters and Comm Format from the image below. Here you’ll enter the IP Address
you setup through the module’s embedded webserver. Under generic Ethernet/IP module configure the
connection parameter and ensure the Comm Format is DINT

B Module Properties: EthernetlP (ETHERNET-MODULE 1.1)

Type: ETHERMET-MODULE Generc Ethernet kModule
YWendar: Allen-Bradley
Farent; EthernetlP
Mame: s ] Connection Parameters
Azzembly _
Description: Inztance: Size:
Input; o1 113 - [32bi
Output: |13 12 =] 326
C F k = .
omm Forma | J Configuration: |1 28 |IZI j [E-bit]

Address / Host Mame
« IPAddress | 192 . 168 . 0 . 100 | |

" Host Marme: |

Statuz Offline OF. | Cancel | | Help

On the Connection Tab, set the Requested Packet Interval to 5ms.

IMAC Add-on Instructions are designed around an RPI of 5 or 10 ms.

I Module Properties: EthernetlP (ETHERMET-MODULE 1.1)

General Connechion l Module Infu:u]

Bequested Packet Interval [RPI): E.DEl: mz (1.0 3200.0 ms]
[ Inhibit M odule

[ Major Fault On Controller IF Connection Fails while in Fun Mode

b odule Fault

Status: Offline OF. | Cancel Help




10. Using the IMAC Provided Add-on Instructions Blocks

To speed the development of your motion control projects, IMAC has created a suite of add-on instructions to
use in your RSLogix 5000 projects, as well as user defined data types to ensure that your projects are easy to
understand, troubleshoot and edit. Each instruction has detailed, built-in documentation.

12 add-on instructions that have been created. Move_Jog, Move_Home, Move_Absolute, Move_Relative,
Axis_Setup, Axis_Status, Axis_Read & Axis_Write.

Add-On Instruction Name(s)

Functional Description

Move_Home

Homes the motor using the specified homing method selected in the
instruction with a defined speed and same acceleration & deceleration rate.

Move_Jog

Moves the motor at a specified rate until power is removed from the
Instruction. Homing is required before using this instruction.

Move_Relative

Moves the motor a specified distance from its present position at a specific
acceleration, speed and deceleration rate. Power should be kept to the
instruction until the movement is complete. Homing is required before using
this instruction.

Move_Absolute

Moves the motor to a specified absolute position at a specific acceleration,
speed and deceleration rate. Power should be kept to the instruction until the
movement is finished. Homing is required before using this instruction.

Axis_Reset_Fault

Resets a drive fault.

Axis_Setup | Needs to be run at the start of the program for each axis. This configures the
polled I/O from the drive that will be available for other add on instructions.
Axis_Status | Provides information about the drive, including its enable state, digital I/0,

fault & warning codes, home status, moving, ready to move, etc. Can be run
continuously.

Axis_Read / Axis_Write

Allows for any parameter with a CANopen address to be read or written to.
Takes approximately 40 ms to execute.

11. Using the Provided User-Defined Data Types EIP_Input & EIP_Output

All IMAC supplied Add-on instructions assume that the Axis I/O data is in the user-defined data types EIP_IN and
EIP_OUT. The examples below use Axis1/n and Axis10ut as variables with the EIP_Input and EIP_Output data
type. These two variables are then placed in the Axisln and AxisOut inputs of each IMAC add-on instruction.
There needs to be a set of these copy commands for each module used!

Expected Placement in Code Instruction
Before any IMAC created add-on instructions are COP
called. Must be executed every scan. Copy File
Source Axis1:l.Data[0]
Dest Axis1In
Length 1
After any IMAC created add-on instructions are CcoP
Copy File

called. Must be executed every scan.

Source Axis10ut
Dest Axis1:0.Data[0]
Length 43




Appendix A - Technical Overview

Module Functionality & Register Mapping

The Ethernet/IP module is a application focused CAN-Open to Ethernet/IP bus coupler that utilizes a

combination of standard and manufacturer registers that are transferred over Ethernet/IP Polled I/0O. These

registers are detailed below. They are mapped automatically with the Axis Setup instructions.

Bytes
3..0
7.4

11..8

15...
19...

23.
27...
31...
35..
39...
43..
47...

12
16

.20

24
28
31
36
40
44

Bytes
3..0
7.4

11..8

15...
19..
23.
27...
31..
35...
39...
43..
47...
51..

12
16

.20

24
28
31
36
40
44
48

Byte 3 Byte 2 Byte 1 Byte O
Bits 31...24 Bits 23...16 Bits 15...8 Bits 7...0
0.Data[0] Reserved Reserved Rescan PDO Target CAN State
0O.Data[1] Position Position Position Position
O.Data[2] Velocity Velocity Velocity Velocity
O.Data[3] Acceleration Acceleration Acceleration Acceleration
0O.Data[4] Deceleration Deceleration Deceleration Deceleration
o C 0 C Motion Task Motion Task
-- Opmode Control Word Control Word
Timeout (0-127ms) Req. Type SDO Seq # SDO Seq #
SDO Data Size SDO Sub Index SDO Index SDO Index
SDO Write Data SDO Write Data SDO Write Data SDO Write Data
Byte 3 Byte 2 Byte 1 Byte 0
Bits 31...24 Bits 23...16 Bits 15...8 Bits 7...0
I.Data[0] N/A N/A CAN Status CAN Status
|.Data[1] Mfg. Drive Status Mfg. Drive Status | Mfg. Drive Status | Mfg. Drive Status
|.Data[2] FREE Operating Mode Status Word Status Word
Position Position Position Position
Velocity Velocity Velocity Velocity
Current MT Current MT Warnings Warnings
|.Data[7]
|.Data[8]
|.Data[9] Reserved Echo Req. Type Echo SDO Seq # Echo SDO Seq #
|.Data[10] SDO Data Size SDO Sub Index SDO Index SDO Index
|.Data[11] SDO Read Data SDO Read Data SDO Read Data SDO Read Data
|.Data[12] SDO Error SDO Error SDO Error SDO Error
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Appendix B - Single Page Quick Start Guide for the Advanced PLC User

Power up the module with 24 VDC and connect it and your PC to a your managed or unmanaged switch.

Set your PC’s IP address to be 192.168.0.1

Open up a web browser and go to http://192.168.0.100. Set the module to the desired static IP address.

Cycle power to the module & verify new IP address by connecting to its address with your web browser.

Install the electronic data sheet (imac-eip.eds) with RSLinx EDS Hardware Installation Tool

Open RSLinx and verify the module shows up at the address set in step 3.

In your RSLogix5000 project, go to the Ethernet/IP module you have on your PLC and go to the Ethernet

subheading. Add a ETHERNET-MODULE (Generic Ethernet Module)

Configure the module with the IP specified in step 3;

a. General Tab: Provide a module name (e.g. Axisl), Input Assembly Instance 101 — Size 13, Output
Assembly Instance 113 — Size 12

b. Connection Tab: Set the RPI to be 5 ms.

Import the User Defined Data Types EIP_IN and EIP_OUT to your project.

Import the Add-on instructions for your specific drive model.

Import an example program section.

Verify you have a solid green LED when the module is connected to the drive and both have power. If not,

ensure the CANopen baud rate is 500 kBaud and cycle power to the drive and module.

If using the AKD drive, ensure that the units are set to be Custom (3) for position, velocity and
acceleration.

Provide power to the Axis_Setup block. When it is completed, it’s done (DN) bit should start the
Axis_Status block.

Use other Move and Home add-on instructions as needed.

10
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Appendix C - Frequently Asked Questions / Problems

Question: I'm getting a fieldbus loss and/or a node guard fault on the drive. What does that mean?

Answer: When downloading a program to the PLC, the PLC drops Ethernet/IP communication to all connected
Ethernet/IP Devices. As a safety feature, the module stops CAN communication whenever Ethernet/IP
communication is lost. This does not occur when doing online edits. This can be reset with the Axis_Reset_Fault
instruction.

Question: | can’t communicate to the Ethernet/IP Module. | get an /O warning in RSLogix.

Checklist:

1. Is the I/O Okay light on in RSLogix5000°7 If not, check the configuration and setup of the module in the I/O
configuration tree to match the configuration listed in the documentation.

2. Can you visit the webpage of the module? If so, this is a good indication that the module’s Ethernet
communication is functional. If not reset the IP address of the module. Hold down the button on the side of the
module while cycling power. The CAN and EIP lights should be orange. Cycle power again and the IP address will
be 192.168.0.100. Make sure that your PC’s and PLC’s IP address is set to start with 192.168.0

3. Have you moved the module from drive to drive or changed the module’s IP address? The PLC might be
confused if an IP address has already been used with a module with a different MAC address. Cycling power to
the PLC would clear this.

Problem: The module’s CAN light is red.

Solution: Check that the CAN address on the drive is 0 or 1 and the fieldbus baud rate is 500 kBaud. This is all
that is required for a normal module to communicate to the drive. On AKD drives, the address must be either 0
orl.

Problem: The Move_ instructions are moving slower than the speed or acceleration rates entered.
Solution: This is likely a drive configuration limit or a scaling issue. In the S300 drive, be sure to check the
position data and velocity loop screens and ensure that neither screen is limiting the acceleration or
deceleration of the module.

Problem: I'm getting an overspeed fault on the AKD when | startup, or when | try to start a move.

Solution: As of this writing, there is sometime a bug with the drive overspeed threshold. If you read the value of
a smart encoder like SFD, EnDat or BiSS, the drive may use an overspeed value in counts/sec that is equal to the
maximum motor speed in RPM. This could mean, for example, a DDR motor with many counts per revolution
that is only limited to 400 counts/second because that is the listed maximum speed of the drive.

Question: | want to use RSLogix5000 v16 with your code. Can you downgrade to this for me?
Answer: There are a few bugs in the way v16 implemented Add On Instructions, so we do not offer support for
RSLogix5000 v16.

Problem: Certain instructions are not working.
Checklist:
1. Are all of the add-on instructions between the two copy commands for the inputs and the outputs?
2. Are there any faults or warnings on the drive?
3. Is there Ethernet/IP communication between the PLC and drive?
11



4. Do the Axisln and AxisOut variables match those setup for the servo drive? (Copy & Paste issues are very
common!)

5. Do you have the RPI rate set to be either 5ms or 10ms? Both are acceptable.

6. Are the speed and acceleration rates appropriate?

7. Has the drive been tuned?

Question: | get an error code on the output of the instruction and nothing happens. What’s the problem?
Answer: All instructions that cause motion have an error code that is associated with the ERR bit. The error list is
in the help. Clicking on an instruction and pressing F1 will bring up the help. Also, you can view the logic of the
code to see why certain error bits are being set.

Question: | want to read or write a drive value that doesn’t have an Add-On instruction. Can | do this?
Answer: By looking in the CANopen manual for the drive that you’re working with, you can find the registers
required. All CANopen addresses have an Index, a Sublndex and a size in bytes. You can only perform one read

or write instruction at a time, so caution should be used to ensure you’re not trying to perform multiple read or

write instructions at the same time through the same module.

12



Appendix D - Contacting IMAC Motion Control

Technical Support

IMAC Motion Control has application engineers on staff to provide technical support to assist with the
integration of our Ethernet/IP modules into your applications. Our technical support hours are 8 AM to 4:30 PM,
Monday through Friday, excluding US federal holidays.

We can be contacted via phone at 847.741.4622

A dedicated website is available with the latest module manuals, example codes, custom add on instructions
and firmware at http://www.imac-mcc.com/ethernet _ip.html

Warranty Information

IMAC Motion Control stands behind our products. We warrant all of our modules to be free of defects in
workmanship and components for the period of one year.

Appendix E - Compatible Rockwell Automation Controllers

The IMAC Ethernet/IP module is only compatible with the following Rockwell Automation PLCs:
1. ControlLogix™
2. CompactLogix™
3. SoftLogix™

The modules are not compatible with the MicroLogix™ series of PLCs or any PLC that does not support Add-on
Instructions and 32 bit integers. Please contact IMAC technical support for further details.
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